Abstract. For r ∈ Z ≥0 , we present a linear differential operator of order r + 1 with rational coefficients and depending on parameters. This operator annihilates the rmultiple Jacobi-Piñeiro polynomial. For integer values of parameters satisfying suitable inequalities, it is the unique Fuchsian operator with kernel consisting of polynomials only and having three singular points at x = 0, 1, ∞ with arbitrary non-negative integer exponents 0, m 1 +1, . . . , m 1 +· · ·+m r +r at x = 0, special exponents 0, k+1, k+2, . . . , k+r at x = 1 and arbitrary exponents at x = ∞.
Jacobi-Piñeiro polynomials
Let l 1 , . . . , l r be integers, l 1 ≥ · · · ≥ l r ≥ 0. Let m 1 , . . . , m r and k be negative numbers. Denote m = (m 1 , . . . , m r ), l = (l 1 , . . . , l r ).
The r-multiple Jacobi-Piñeiro polynomial [P] is the unique monic polynomial P m,l,k (x) of degree l 1 which is orthogonal to the functions 1, x, . . . , x 
For l 2 = l 3 = · · · = l r = 0, the Jacobi-Piñeiro polynomial is the classical Jacobi polynomial P
Remark. The coefficients of P m,l,k (x) are rational functions of m, l, k, and P m,l,k (x) is well-defined for almost all complex m 1 , . . . , m r , k.
The differential operator D m,l,k
Set l 0 = k, l r+1 = 0. For i = 0, . . . , r, consider the two sets of numbers,
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Define the numbers A i and B i , i = 0, . . . , r, as the coefficients of the following decomposition
is the discrete derivative of a polynomial, then
The operator has order r + 1, rational coefficients, and the coefficient of (
For example, for r = 1, the operator is the classical hypergeometric operator
.
Theorem
Theorem 3.1. We have the following statements.
(i) The operator D m,l,k annihilates the Jacobi-Piñeiro polynomial P m,l,k (x).
(ii) Let m 1 , . . . , m r , k ∈ Z ≥0 and For r = 1, the theorem is classical. For r = 2, part 1 of the theorem see in [ABV] and [MV2] .
Proof
For any functions f 1 , . . . , f s of x, denote by W (f 1 , . . . , f s ) the Wronskian determinant det(f
For λ ∈ C and p ∈ C[x], the function x λ p is called a quasi-polynomial. The quasipolynomial is a multi-valued function. Different local uni-valued branches of the function differ by a nonzero constant factor.
Let k, l 1 , . . . , l r be integers, k ≥ l 1 ≥ · · · ≥ l r ≥ 0. We will keep the convention: l 0 = k, and l r+1 = 0. Let m 1 , . . . , m r be generic complex numbers.
By [MV2] , there exists a unique collection of monic polynomials p 1 (x; m, l, k) , . . . ,
k with a nonzero constant.
• There exists a uni-valued branch of a linear combination of u 1 , . . . , u r+1 vanishing at x = 1 to order r + k. The coefficients of the polynomials p 1 (x; m, l, k), . . . , p r+1 (x; m, l, k) are rational functions in m, l, k [MV2] .
Denote by U(m, l, k) the complex vector space spanned by u 1 , . . . , u r+1 . Define the space V (m, l, k) as the complex vector space spanned by the quasi-polynomials v 1 , . . . , v r+1 where
i be the monic differential operator of order r + 1 with kernel U(m, l, k). Then c i are rational functions in x. The operatorD is Fuchsian with singular points at x = 0, 1, ∞. For any i, the coefficient c i may have poles only at x = 0 and x = 1 of orders at most i − r − 1. The degree of c i is at most i − r − 1. It is easy to see that the poles of c i at x = 1 are at most simple, cf. formula (5.1) in [MV1] . Therefore, c i can be written as c i = (Ã i x i−r+1 −B i x i−r )/(x(x − 1)).
From the characteristic equation at x = ∞ and (2.1) we conclude thatÃ i = A i (m, l, k).
From the characteristic equation at x = 0 and (2.2) we conclude thatB i = B i (m, l, k).
Lemma 4.2. Kernel of D m,l,k is V (m, l, k).
